Objectives: Identifying older emergency department (ED) patients with clinical features associated with adverse postdischarge outcomes may lead to improved clinical reasoning and better targeting for preventative interventions. Previous studies have used single-country samples to identify limited sets of determinants for a limited number of proxy outcomes. The objective of this study was to identify and compare geriatric syndromes that influence the probability of postdischarge outcomes among older ED patients from a multinational context.
G eriatric syndromes are clinical conditions among older patients that have complex, multifactorial etiologies that often confound singlemode therapeutic approaches. 1 Such syndromes are common among older emergency department (ED) patients across nations and include cognitive impairment, delirium, impairments in performing basic activities of daily living (ADLs), falls, impaired comprehension, depression, frailty, malnutrition, and precarious informal care support. 2 The distinctive needs of older patients and the unique challenges they present to ED care are often defined by the presence of geriatric syndromes. [3] [4] [5] [6] [7] For example, functional decline is a common symptom that provokes ED presentation, 8 often the only presenting symptom for patients with serious underlying conditions, [8] [9] [10] the sequelae of acute injuries, [11] [12] [13] and a persistent challenge to efficient ED discharge. Despite their potential importance, geriatric syndromes often remain undiagnosed or unattended to in the ED. 10, [14] [15] [16] [17] [18] [19] [20] For example, Carpenter et al. 14 found that fewer than 25% of ED physicians and 30% of nurses regularly evaluate older patients for common geriatric syndromes. ED crowding and lack of geriatric education have been implicated in the failure to detect or treat geriatric syndromes. 21, 22 Studies find that older patients in the ED are at a higher risk of adverse outcomes relative to younger patients, including death, functional decline, prolonged stays, the necessity for a discharge to a higher level of care, and repeat hospital use. [23] [24] [25] [26] [27] [28] [29] Evidence from the development and validation studies of prognostic screening instruments suggests that geriatric syndromes may influence adverse outcomes among older patients. 27, [30] [31] [32] [33] Frailty, operationalized as an accumulation of numerous patient deficits, has also been found to be a predictor of some adverse outcomes among older ED outpatients. 34, 35 These studies demonstrate the potential utility of incorporating geriatric syndromes in the standard clinical assessment of older adults. However, many such studies suffer from practical weaknesses, including single-facility samples, a limited sampling of geriatric syndromes and other covariates, and low participation rates. Also, the vast majority of studies focus on outcomes exclusive to ED outpatients, despite that admitted patients are numerous and are more likely to have severe conditions. 20, [36] [37] [38] [39] [40] Prospective, multinational studies that evaluate the potential influence of geriatric syndromes on outcomes across dispositions are needed.
We set out to describe the prevalence of adverse postdischarge outcomes among older ED patients and evaluate the predictive utility of geriatric syndromes from a multinational context. The purpose of this investigation was to identify predictive and generalizable geriatric syndromes that can be assessed to improve clinical reasoning rather than to create discrete decision support instruments. We addressed weaknesses in the existing literature by collecting a comprehensive set of geriatric syndromes from a multinational ED sample. With evidence that geriatric syndromes are often missed, we hypothesized that many would be associated with adverse postdischarge outcomes.
METHODS

Study Design
This was a multinational prospective cohort study of older ED patients. Approvals for the study were obtained from all hospital and academic research ethics committees (confirmation available on request).
Study Setting and Population
A total of 13 ED sites participated. Investigators from Australia, Belgium, Canada, Germany, Iceland, India, and Sweden were requested to collect a minimum of 100 cases from all participating ED sites within their country. Urban teaching centers accounted for the majority of participating ED sites, with two regional centers and one community center also represented.
Patients aged 75 years or older were eligible for inclusion. Patients in severe acute medical crisis (highest level of triage acuity/severity), those expected to die within 24 hours, and those who did not speak the native language (and were without an interpreter) were excluded. The Australian study deviated from the eligibility criteria by initially overselecting those who were likely to be outpatient cases. Also, two countries were given a waiver of informed consent (Canada and Sweden), which allowed for the recruitment of older ED patients generally excluded from research studies, including patients with cognitive deficits. [41] [42] [43] Such waivers were based on the judgment of minimal risk, impracticality in light of potential sample bias, and the secondary use of patient records for follow-up. All countries recruited eligible patients on a consecutive basis from the time of ED registration without any additional preselection. All countries recruited on weekdays during day shift hours, given the reported patterns of presentation among older adults. 37 Some countries also completed recruitment during evenings and weekends. Details regarding patient recruitment have been reported previously. 2 
Study Protocol
A short geriatric assessment, using the interRAI ED Contact Assessment (ED-CA), was completed immediately at enrollment into the study. The interRAI ED-CA has approximately 32 clinical items that assess the performance and capacity of a patient as well the presence of symptoms and conditions. 44 Assessment domains include cognition and physical function (premorbid/ baseline and admission status), mood, comprehension, falls history, nutritional status, pain, and the presence of dyspnea (see Table 1 ). The "baseline" period is defined as the "three days prior to the onset of the acute illness that led to the visit," whereas the "admission" period reflects the patient's current condition. The items contained in the interRAI ED-CA have demonstrated interrater reliability in acute care and adjacent settings, having achieved overall average weighted kappas and the intraclass correlation coefficients of above 0.6 and 0.8 in separate studies across premorbid, admission, and discharge time periods. [45] [46] [47] In addition, the items have established test content validity in acute care 48 and have been used in previous ED research. 49 The assessment was performed and recorded by nurses or allied health professionals who were trained on the interRAI ED-CA and supplementary software systems. Referrals and discharge disposition were also recorded during the assessment. Details of the baseline assessment are reported elsewhere. 2 Outcome variables among patients admitted to a hospital ward included country-specific 90th percentile (i.e., highest decile) hospital length of stay (LOS) as well as discharge to higher level of care (relative to usual living arrangement). Excessive hospital LOS are associated with adverse outcomes among older patients. [50] [51] [52] [53] Highest decile hospital LOS was chosen instead of an explicit LOS benchmark, given the wide distribution in hospital LOS across country samples, and a lack of comparable guidelines on appropriate LOS. Any ED or hospital use within 28 days of discharge was recorded for ED patients discharged to a community setting. The outcomes employed in this investigation were similar to those used in single-country studies. 27, 29, 31, [54] [55] [56] A standardized follow-up was conducted to determine the hospital LOS and discharge disposition for patients admitted to a hospital ward from the ED. Inpatient follow-up occurred by manual chart review or through the secondary use of electronic patient records. A 28-day follow-up (from date of discharge) was conducted for patients discharged to a community setting from the ED. The standardized data collection included the patients' disposition at 28 days, as well as key information from any reattendances to an ED or admissions to an acute care hospital. Follow-up at 28 days was done by telephone or with the secondary use of electronic regional hospital and mortality records. Sites that were given a waiver of consent or had an exceptionally high follow-up rate used electronic hospital and mortality data for follow-up.
Data Analysis
Stratified analyses were used to investigate the prevalence of adverse patient outcomes by country. Confidence intervals (CIs) for prevalence statistics were calculated at the 95% level (a = 0.05) based on the binomial estimation of the standard error of a proportion. Univariate logistic regression was used to determine the observed relationship between each clinical covariate and outcome. Best-subset multivariate logistic regression was employed to identify the subset of clinical covariates that best defined the relationship between the clinical covariates and each outcome. This regression method was employed over stepwise automatic methods to decrease order-of-entry and deletion effects. 57, 58 Best-subset models were selected based on overall predictive accuracy, effect sizes of the covariates, parsimony, and clinical face validity. The HosmerLemeshow goodness-of-fit test, receiver operating characteristic area under the curve (AUC), and an analysis of regression residuals were used to assess model fit. Multicollinearity was also evaluated by observing the influence of removing model covariates and by assessing the level of tolerance in the final model. Generalized estimating equations, using an exchangeable correlation structure, were used to validate the generalizability of the descriptive models across country samples. This validation step was necessary given that the variation in county sample sizes could have biased the models toward countries with larger samples. Regression model CIs were calculated at the 95% level (a = 0.05). All analyses were performed using SAS version 9.2 for Windows (SAS Institute, Inc., Cary, NC). The results of this study are reported according to the STROBE statement. 59 
RESULTS
In total, 2,475 patients were approached for inclusion and 2,282 (92.2%) were enrolled. Overall, 1,436 (62.9%) patients were admitted to a hospital ward, 775 (34.0%) patients were discharged to a community setting, 46 (2.0%) patients were discharged to long-term care/ nursing home, eight (0.4%) died, and 17 (0.7%) had unspecified dispositions from the ED. The mean (AESD) age of all patients was 83.2 (AE5.5) years, 41% were male, 41% lived alone, and 36% used the ED in the previous 90 days. Additional patient demographics, including clinical profiles, have been reported previously. 2 Patients admitted to a hospital ward or discharged to the community were included for follow-up. Of patients admitted to a hospital ward, 1,421 (99.0%) were captured during inpatient follow-up. Among patients admitted and followed-up until hospital discharge, 13 (0.9%) were admitted to palliative care units, 55 (3.9%) to rehabilitation units, and 1,353 (95.2%) to acute general units. Of patients discharged to a community setting, 723 (93.3%) were captured during a 28-day follow-up. Among patients discharged to a community setting with 28-day follow-up, 640 (88.6%) were discharged to private residences, 58 (8.0%) were discharged to semi-independent living (e.g., board and care, assisted living), and 25 (3.4%) were unclassified (see Figure 1) .
Prevalence of Adverse Outcomes
The median hospital LOS for admitted patients was 7 days (range = 4 to 12 days), whereas the overall within-country 90th percentile LOS was 24 days (see Table 2 ). The 90th percentile hospital LOS varied markedly by country sample (range = 11 to 57 days). Overall, 9.6% (95% CI = 8.0% to 11.2%, range = 0 to 17.6%) of admitted patients were discharged to a higher level of care, where 7.5 and 2.1% were as a result of a nursing home admission and supported community settings, respectively (see Figure 2 ). Discharge to a higher level of care was not observed in two country samples (Australia and India) and varied widely between country samples with some prevalence. The majority of countries that discharged patients to a higher level of care were discharged to nursing homes. Only three of the seven countries (Belgium, Canada, and Germany) discharged study patients to supported community settings (e.g., retirement facility). There was little correlation noted between 90th percentile hospital LOS and the prevalence of discharge to a higher level of care. Among ED outpatients, 21.9% (95% CI = 18.9% to 24.9%) revisited the ED or were admitted to an acute hospital within 28 days of discharge (see Figure 3) . The prevalence of return to the hospital also showed great variability between country samples (range = 11.8 to 30.6), but was more consistent than outcomes among admitted patients. The overlapping CIs between many countries suggested that sample estimates might not reflect true differences, with exception to Belgium.
Determinants of 90th Percentile Hospital LOS
Univariate analyses showed that traumatic injury, admission ADL impairments, poor premorbid selfreported health, caregiver distress, difficulty with stairs, weight loss, and living alone were the strongest determinants of 90th percentile hospital LOS-indicating between 70 and 270% greater likelihood. Cognitive impairment, acute declines in relatively later loss ADLs, and falls were also significantly associated (see Table 1 ). The best multivariate explanatory model for 90th percentile hospital LOS among admitted patients included living alone, informal caregiver distress, impaired locomotion at admission, poor self-reported health, and traumatic injury (see Table 3 ). The proportion of patients who lived alone was 40.4%; had informal caregiver distress, 18.4%; impaired locomotion at admission, 48.9%; premorbid poor self-report, 18.7%; and traumatic injury, 8.9%. The descriptive multivariate model achieved moderate predictive accuracy (AUC = 0.70) and had a good fit. The high level of consistency between standard and multilevel odds ratios (ORs) demonstrated that the model was generalizable across country samples. ‡Modified independent or any impairment in making decisions regarding tasks of daily living. §Premorbid: the 3-day period prior to the onset of the current acute illness or episode. ||Admission: the past 24 hours or time since acute illness or episode that prompted the ED visit. ¶Acute change in mental status from person's usual functioning (e.g., restlessness, lethargy, difficult to arouse, altered environmental perception). **Acute decline from premorbid: at admission, new impairment relative to premorbid. † †Any supervision or any physical assistance in bathing, personal hygiene, dressing lower body, and locomotion. ‡ ‡Difficulty remembering to take medicines, opening bottles, taking correct drug dosages, giving injections, or applying ointments. § §Supervision or any assistance during full flight of stairs (12 to 14 stairs). ||||Sometimes, rarely, or never understands direct communication. ¶ ¶When asked, "In general, how would you rate your health?" person responds "Poor." ***When asked, patient reports feeling sad, depressed, or hopeless in past 3 days. † † †When asked, patient reports little interest or pleasure in things they normally enjoy. ‡ ‡ ‡In the past 3 days, presence of any one or more of the following: verbal abuse, physical abuse, socially inappropriate, or disruptive behavior, inappropriate public sexual behavior, or public disrobing. § § §Pain that is severe or excruciating in past 3 days. ||||||Dyspnea at rest or present when performing normal day-to-day activities. ¶ ¶ ¶Conditions/diseases make cognitive, ADL, mood, or behavior patterns unstable (fluctuating, precarious, or deteriorating). ****Noticeable decrease in the amount of food usually eaten or fluids usually consumed. † † † †Weight loss of 5% or more in last 30 days; OR of 10% or more in past 180 days. ‡ ‡ ‡ ‡Canadian Triage and Acuity Scale (CTAS): Belgium, Canada, Germany, Iceland, India; Australian Triage and Acuity Scale (ATAS): Australia; Medical Emergency Triage and Treatment System (METTS): Sweden.
Determinants of Discharge to Higher Level of Care
Fewer covariates were significantly associated with inpatient discharge to a higher level of care compared to that of 90th percentile LOS. Particular admission ADLs as well as declines in relatively later loss ADLs had moderate effect sizes. Also, unstable condition, anhedonia, and weight loss were moderately protective among admitted patients (see Table 1 ). Impaired locomotion at admission and unstable condition represented the best multivariate explanatory model for inpatient discharge to a higher level of care (see Table 4 ). The proportions of patients who had impaired locomotion at admission and unstable condition were 48.9 and 34.2%, respectively. Model fit was established, but overall predictive accuracy of the explanatory model was weak (AUC = 0.59). The fitted multilevel model showed poor generalizability across country samples, where the effect sizes of the covariates diminished and were no longer significant or were barely significant.
Determinants of Re-presentation to ED or Readmission to Hospital
Past ED use, ADL impairment (particularly premorbid), difficulty with stairs, poor self-reported health, dyspnea, and anhedonia were significantly associated with repeat ED and inpatient hospital use among outpatients. No additional differentiation was found for past ED use beyond one occurrence. Triage acuity (acuity of presenting condition) had a very weak curvilinear association across the full scale, and no effect when collapsed. The best multivariate explanatory model for any repeat ED or hospital use within 28 days of ED discharge included past ED visits, anhedonia, and any baseline ADL impairment (see Table 5 ). The proportions of community discharge patients who had recent ED visits, anhedonia, and any baseline ADL impairment were 43.0, 32.6, and 46.0%, respectively. Nontrivial and significant ORs were observed for all determinants in the model. The explanatory multivariate model achieved moderate predictive accuracy (AUC = 0.67) and good fit with the data and was generalizable across country samples.
DISCUSSION
To our knowledge this is the first study to capture a multinational geriatric ED sample, as well as explore differences in determinants for outcomes along separate discharge pathways. In addition, this study is among the few that collected a comprehensive set of patient geriatric characteristics not traditionally available through ED medical records. The prevalence of each postdischarge outcome varied widely across country samples. This variation likely reflects a combination of differing health system practices, the reliability of sample estimates, and different case mix between geriatric ED patients across the countries included. Despite the variation in postdischarge outcomes, and the underlying health systems they reflect, the findings suggest that the risk of long hospital LOS, as well as repeat ED or hospital use, is detectable at the multinational level with moderate accuracy. Common geriatric syndromes were prevalent predictors of these outcomes in univariate and multivariate analyses. This suggests that geriatric clinical features differentiate the probability of adverse events across countries and, therefore, should be considered during clinical evaluation. The multivariate descriptive models achieved a level of accuracy comparable or superior to formal prediction tools reported in the literature. 28, 54, 56, [60] [61] [62] [63] However, accurate comparisons are illusory without concurrent collection and considerations of intended utility. Although not accurate enough, nor intended to replace clinical decision-making, these multivariate descriptive models may help to refine and focus existing clinical reasoning, particularly for patients with undifferentiated presentations. 64, 65 The identification of the geriatric features included in each model may also aid efforts to advance core geriatric competencies among trainees and practicing ED physicians. 21, 66 The univariate and multivariate analyses suggest that specific subsets of geriatric syndromes increase the probability of particular outcomes. Differences in prognostic characteristics between outcomes suggest that basic geriatric screening, although crucial, may be refined by attention to the specific geriatric features and outcomes relevant to each patient's intended discharge disposition. Weak informal support, poor self-report, and impaired ambulation and traumatic injury at presentation predispose older patients to excessive hospital LOS, whereas recent ED visits, any baseline ADL impairment, and symptoms of anhedonia predispose older adults to proximate repeat ED or hospital use. Weak informal support (either living alone or caregiver distress), traumatic injury, and poor self-reported health were uniquely predictive of long hospital LOS among admitted patients. Recent ED use and anhedonia were unique to repeat ED or hospital use with 28 days. Functional impairment was a relatively strong predictor of both outcomes. However, the distinction between baseline and admission functional status refined the prediction of each outcome. This suggests that clinicians should discern between baseline and admission ADL status depending on the patients discharge disposition. The specific utility of premorbid information in predicting outcomes among older patients is consistent with the inpatient literature. 67, 68 Triage acuity, an important ED workflow measure, was not predictive of the postdischarge outcomes used in this study. Previous studies indicate that triage acuity may be less predictive in older cohorts. 10, 62 Other factors, such as the use of different triage acuity measures, may have influenced this finding.
To our knowledge, inpatient hospital utilization after an index ED visit has been explored by one previous study, 29 but without a distinction made to inpatient stay following admission from an index ED visit. Our intent was to explore inpatient use more relevant to decisionmaking at the time of the index ED visit. Overall, 56.2% of older patients either lived alone or reported informal caregiver distress. Our findings indicate that weak informal support among those admitted may limit hospital discharge and lead to long hospital stays. Rutschmann et al. 10 found that close to half of ED patients presenting with functional impairment but no specific complaint had acute medical conditions that were not adequately triaged. Singal et al. 20 found that falls were a common cause of traumatic injury among older adults and are even more likely to be the cause of injury among those over the age of 75 and still more likely among those over the age of 85. Our study showed that deficits in ambulation or traumatic injury might be undertriaged in the ED and may limit hospital discharge potential following admission. Early discharge planning and rehabilitation may avoid excessive stays among patients with these characteristics. Particularly, comanagement of hip fracture patients with specialized geriatric services has shown to reduce complications and hospital LOS. 69, 70 Also, elder-friendly care principles in acute wards can minimize functional declines during acute stays. 51, 71 Referring older patients with deficits in ambulation or traumatic injury to impatient geriatric services from the ED may ultimately reduce access block from the ED.
Re-presentations to the ED or hospital have been investigated in many previous studies as a proxy indicator of persistent decline and unmet care needs, particularly when they occur proximate to the index ED visit. Consistent with similar studies, the predisposing effect of previous hospital use was strong. 28, 72, 73 Previous use likely reflects unresolved complaints as well as predisposing and enabling factors (e.g., access, preferences). Anhedonia is a prominent symptom of major depressive disorders in older adults, and mood conditions have been known to prompt physical complaints that lead to care-seeking. 74, 75 Some evidence suggests that mental illness is the most common diagnosis among older adults with frequent ED visits. 76 Older adults presenting with anhedonia may be referred to outpatient mental health services or inpatient geriatric psychiatry. 74 Poor baseline functional status among older patents has been correlated with subacute medical symptoms. 8 Identifying baseline functional status may improve the identification and treatment of subacute conditions or prompt follow-up with primary care. Studies have found that frailty, measured using the accumulation of deficits approach and the Charlson comorbidity index, are not predictive of repeat ED use. 34, 62 These findings, together with our findings, suggest that specific geriatric syndromes and symptoms might have more utility in predicting repeat ED use relative to global measures. Nonetheless, repeat ED use is highly stochastic and therefore difficult to predict. 28, 62 An acceptable level of accuracy was not achieved for the prediction of discharge to a higher level of care among admitted patients. This suggests that the availability and use of supported and institutional settings varies widely across the countries included in this study. The mixed protective effect of unstable conditions is credible given that clinical instability often leads to admission, but is also an impediment for discharge to a supported or institutional community environment. However, the effect of unstable condition was mixed across country samples. The fact that a satisfactory multinational model could not be found does not necessarily indicate that the need for discharge to a higher level of care is unpredictable. In fact, separate analyses suggest that moderately accurate single-country descriptive models are feasible for most of the country samples included in this study.
LIMITATIONS
Efforts were made to improve on the limitations of previous studies; nevertheless, this study had several drawbacks. It should be noted that there is no standard definition of what constitutes an adverse postdischarge outcome among older ED patients. Patient follow-up for outcomes was completed based on clinical input, feasibility of collection, perceived generalizability, and previous research. Consistent with all previous studies, the country samples collected in this study were convenience samples and may not fully reflect the population of older ED patients within each country-particularly where country samples are relatively small. Also, previous research has found that patient outcomes vary by type of ED site. 77, 78 This suggests that the generalizability of prevalence estimates should be investigated with samples that contain a wider breadth of facility types.
Notwithstanding the generalizability of prevalence estimates, there is no reason to suppose that the determinants vary across facility types or alternate sampling time frames. Concurrent evaluation and intervention to ameliorate patient risk may have influenced the relationship between the study variables and outcomes. Therefore, the strength of the relationships in each model might be considered conservative in some contexts. Sampling methods were designed to maximize representativeness and participation. However, some country studies without discrete funding were unable to recruit all consecutive patients when patient volumes exceeded resources.
This study employed a comprehensive set of independent variables relative to previous research, and particularly that of geriatric syndromes. However, the study would have been improved with the inclusion of diagnostic information to complement triage acuity. The standard collection of diagnostic information across the countries varied in terms of completeness and format, making this information impractical for inclusion in this study.
CONCLUSIONS
Common geriatric conditions and symptoms, often not a focus of evaluation in the ED, influence the probability of some postdischarge adverse outcomes among older patients and across nations. Our results support the inclusion of geriatric assessment in standard ED practice to identify and target effective interventions that decrease the likelihood of adverse postdischarge outcomes.
